The discovery of homogeneous single-site catalysts for olefin polymerization has brought a revolution in polymer synthesis since the homogeneous catalysts-based polymers can possess excellent physical properties or stereo-regularities that are difficult or impossible to be achieved by other known polymerization methods. For example, metallocenebased polyethylene (PE) shows excellent properties such as high clarity and high impact strength, aroused from narrow molecular weight distribution (MWD) and a lack of branching. 1,2 But, these factors essential for the excellent physical properties are also responsible for the poor processibility of PE, hampering bulk production of the polymer. Thus, the enhancement of the processibility of metallocene-based PE without losing its excellent properties has become an important research subject in recent years with a particular focus on modulating MWD 3-5 and introducing branches. 6 The incidental observation of catalytic systems that gave PE with broad MWD is uncommon. 7 But the control of MWD of PE has been approached by using a series of reactors under different polymerization conditions, 3 employing different catalytic systems in one pot 4 and designing metallocene precatalytic systems that can produce multi catalytic species during the polymerization process. 5 The concept embodied in the design of the foregoing metallocene precatalytic systems includes Lewis acid-base interaction in dialkylamino substituted ansa-metallocene, 5a in situ generation of different isomers for non-Cp type catalyst 5c and the stepwise dissociation of chelate ligand in halfmetallocene catalyst. 5b To date, the attempt to modulate MWD of PE based on the coupled use of those concepts has not been reported. Thus, we have developed a new Cp/non-Cp hybrid catalytic system that produces PE with multimodal MWD by employing 2-pyridinecarboxylate, a potential chelate ligand 8 with multi Lewis base centers of N and O atoms, as a non-Cp ligand.
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The complex 1 was synthesized via HCl elimination reaction in high yield (80%) as outlined in Scheme 1 and fully characterized. 9 The molecular structure of 1 is displayed in Figure 1 and the selected interatomic distances and angles are given as part of the figure caption. Both 2-pyridinecarboxylate ligands in 1 behave as bidentate chelates with N and O donor centers. The compound 1 was examined as a catalyst for ethylene polymerization in the presence of MMAO (3A type from TOSOH AKZO Co.) ( Table 1 ). The 1/MMAO system shows polymerization activity of 10-10 2 KgPE/(mol of Ti)·h·bar and produces high density polyethylenes. The observed PDI values are very different from around 2 generally observed for single site catalysts.
The GPC diagrams of the PEs as a function of Tp, displayed in Figure 2 . The GPC profiles at Tp of 30 and 50 o C show unimodal-like shape with an asymmetric tail in the low molecular weight side and a weak shoulder in the high molecular weight side. As Tp increases to 70 and 90 o C the appearance of an apparent bimodal MWD becomes more evident. The analysis of GPC profiles by deconvolution based on the Gaussian distribution indicates the possible involvement of at least three unimodal curves since the GPC profiles at all Tps are best fitted with three kinds of 
distributions.
As stated in the introduction, three concepts such as Lewis acid-base interaction, in situ generation of different isomers and the stepwise dissociation of a chelate ligand have been utilized in modulating the MWD. Since the compound 1 may potentially possess all of these concepts, it is worthy of noting which concepts can be ascribed to the observed MWD of the 1/MMAO system. As an isolated solid form, the complex 1 appears as one pure form. In solution state, the variable temperature(VT)-1 H-NMR spectra of 1 in toluene-d 8 in the range of −20 o C~90 o C indicate that the complex 1 does not produce any isomers. Thus, the contribution of in situ generated different isomers 5c to the modulation of MWD can be ruled out in the 1/MMAO system, leaving Lewis acid-base interaction and the stepwise dissociation of chelate ligand as possible causes for the observed multi-modal behavior.
The reaction of the precursor 1 with MMAO could result in the formation of species such as I, II, III, IV and V shown in Figure 3 . Certainly, the species III and IV include the concepts of Lewis acid-base interaction and the stepwise dissociation of the chelate ligand. Among those, all species except I have vacant sites for incoming monomers, are likely to show different thermal stabilities and therefore can serve as active centers for ethylene polymerization, leading to the temperature dependent modulation of MWD of PEs.
The 1/MMAO catalytic system produces PEs with multi-modal MWD. The modulation of MWD can be explained in terms of the coupled use of Lewis acid-base interaction and the stepwise dissociation of 2-pyridinecarboxylate ligand. 
